Introduction
Swine influenza was first isolated in 1930 [1] and has caused periodic outbreaks among humans [2] [3] [4] [5] . In March 2009, a new strain of pandemic influenza A (H1N1) virus emerged in Mexico, where it caused a large outbreak [6] with subsequent worldwide spread. In early June 2009, the World Health Organization raised the pandemic alert level to phase 6, which reflected the fact that the virus caused sustained community level outbreaks in at least 1 other country in another WHO region [7] . In July 2009, Kuwait confirmed influenza A infection in 4 Kuwaiti citizens who returned from the USA. All initial cases were admitted to the Infectious Diseases Hospital for the purpose of isolation. With the continued rise in the number of the cases, the Ministry of Health approved in August the admission of the cases of influenza A (H1N1) into isolation wards of the general hospitals.
In this study, we examined the demographic and clinical features as well as laboratory findings and outcome of children with confirmed H1N1 influenza virus infection admitted to two tertiary hospitals during the period of the pandemic in Kuwait.
Materials and Methods
The two tertiary hospitals were Mubarak Al-Kabeer and Farwaniya. These two hospitals were selected because they represent the busiest pediatric service in Kuwait.
The study was conducted after obtaining approval from the Ministry of Health and the hospital's Board of Ethics. A retrospective review of medical records of children hospitalized with influenza A (H1N1) was conducted from August 2009 to January 2010. Children were hospitalized with influenza-like illness which included the following: axillary temperature of 6 38 ° C and cough and/or sore throat. Temperature of 6 38 ° C was selected because it is the temperature included in the WHO's definition of influenza-like illness and accepted by the Ministry of Health, Kuwait. Influenza A (H1N1) virus was confirmed by a real-time reverse-transcriptase polymerase chain reaction assay, from a nasopharyngeal swab combined with a throat swab.
The following data were collected from the medical records: age, gender, presenting symptoms as observed by the parent and signs as documented by the treating pediatrician, preexisting chronic conditions associated with a high risk for influenza-related complications, radiological and laboratory findings, therapeutic measures and outcome.
Statistical analysis was performed using SPSS 16.0 for Windows (SPSS Inc., Chicago, Ill., USA). Basic statistical parameters calculated and included were frequency, proportions, mean and median. For comparison between clinical presentations among various age groups, significant differences among categorical variables were identified using the 2 test. A p value of ! 0.05 was considered to be significant.
Results
A total of 255 children were admitted to the two hospitals with confirmed 2009 influenza A H1N1 during the period from August 11, 2009 , to January 26, 2010. Only information on 193 children was available for analysis and is presented here.
The median age was 2 years (range: 7 days to 12 years). The age categories of admitted children were as follows: infants ( ^ 1 year), 64 (32%); toddlers (2-3 years), 56 (29%); preschool children (4-5 years), 15 (8%), and school children ( 1 5 years), 62 (31%). Males comprised 117 (59%) of admitted children. The majority (104; 52.8%) of the children included in the study were admitted during the month of October. The distribution of admission during the months of the study is shown in figure 1 . The mean duration of hospitalization 8 SD was 4.5 8 3.6 days. Of the admitted children, 109 (55%) were healthy. The remaining had underlying medical conditions as shown in table 1 .
The mean temperature on admission 8 SD was 38. 9 /l); leukocytosis was seen in 54 patients (28.4%) while leucopenia was seen in 20 (10.5%). Leukocytosis was seen in 31 (48%) of the infants (p ! 0.05) when compared to older children. The mean absolute neutrophil count 8 SD was 4.8 8 4.5 ! 10 9 /l (normal range: 1.5-7.0 ! 10 9 /l). Neutrophilia was seen in 33 (17.6%), while neutropenia was observed in 40 (21%). The mean absolute lymphocyte count 8 SD was 2.9 8 2.3 ! 10 9 /l (normal range: 1.0-3.5 ! 10 9 /l). Lymphocytosis was seen in 56 (28.4%) with lymphopenia in 35 (17.8%). Among children with lymphopenia, 24 (68%) were in the school-age category (p ! 0.05). The mean platelet count was 286.7 8 108 ! 10 9 (normal range: 150-350 ! 10 9
). Thrombocytosis was seen in 18 (9.7%), thrombocytopenia in 12 (6.5%).
Of the 91 (46%) children in whom chest radiographs were performed, 30 (33%) showed normal radiographs. The most common radiological finding was bilateral infiltrates in 30 (33%). Other findings included: unilateral infiltrates in 22 (24%), lobar consolidation in 7 (8%) and pleural effusion in 2 (2%). The distribution of the radiological findings in relation to the underlying health conditions is given in figure 2 . Blood cultures performed on all febrile children (193) showed that 3 (1.5%) were positive for the following organisms: Streptococcus pneumoniae , Klebsiella pneumoniae , Salmonella group G1.
The patient who had a positive blood culture for S. pneumoniae was admitted to the intensive care unit (ICU) for hemodynamic monitoring and did not require assisted ventilation.
Of the 6 children (3%) admitted to the ICU, 4 (66%) required artificial ventilation. Five out of these 6 children had the following underlying health conditions: bronchial asthma (1), bronchial asthma and seizure disorder (3), congenital heart disease (1) and congenital heart disease and seizure disorder (1) . Complications were reported in 3 children; the first had previously been healthy but had encephalitis, the second was a child with cerebral palsy who developed marked elevation of liver transaminases, and the third with an underlying seizure disorder had myositis. In the series, only 1 death occurred in a 3-monthold female with spinal muscular atrophy type 1. Of the 197 cases, 147 (75%) were administered antibiotics while an antiviral agent (oseltamivir) was administered to all of the children except 1 because of parental refusal. There were 76 (38.5%) who needed a ␤ 2 agonist nebulizer, 38 (50%) had bronchial asthma (p = 0.00). A nebulized steroid was administered to 57 (29%) of whom 34 (60%) had bronchial asthma (p = 0.00). Systemic steroids were administered to 35 (17.8%) patients of whom 20 (57%) had bronchial asthma (p = 0.00).
Discussion
This study summarized the clinical characteristics of influenza A (H1N1) infection among hospitalized children in Kuwait similar to those of seasonal influenza [6, [8] [9] [10] [11] . The most commonly reported symptoms were fever, cough and runny nose. Older children had presented with significant gastrointestinal symptoms of vomiting and diarrhea which was consistent with other reports [6, 10, 11] .
The neurological complications related to influenza A (H1N1) infection are poorly defined. Reported complications include mental status changes, behavior alteration, seizure disorder and focal neurological deficit [8, 9, 12] . Sixteen (8.2%) of our patients presented with febrile convulsions, and 1 patient developed encephalopathy and recovered completely. A case of influenza A H1N1 encephalitis was recently reported from Kuwait [13] .
The high rate (45%) of hospitalization among children with underlying chronic medical conditions is similar to that reported in children with chronic medical conditions hospitalized with seasonal influenza of 37-43% [14, 15] . Bronchial asthma was the most commonly associated underlying risk factor accounting for 64% of all admissions with underlying health conditions as previously reported [9] .
Despite the high proportion of children with an underlying chronic medical condition, only 3% of children were admitted to the ICU, which is quite below a higher rate of 20-26% reported in other studies [16, 17] . This low percentage might reflect the milder form of the infection among children in Kuwait and that half of the admitted children had previously been healthy.
An additional risk factor that was noticeable during the H1N1 influenza pandemic was the reduction in the white cell count, especially the lymphocyte count. Among the 6 patients admitted to the ICU, 3 had lymphopenia similar to studies from India, California and Mexico [18] [19] [20] [21] [22] . In Mexico, the analysis of 18 deaths caused by H1N1 infection in previously healthy subjects revealed lymphopenia in 16% of them; apparently lymphopenia is an important risk factor and patients should be closely observed, especially those with underlying medical conditions.
The low rate of bacterial co-infection in our study (1.5%) is similar to that of other reports showing a lack of bacterial co-infections in hospitalized patients with H1N1 [21, 23, 24] . The empiric antibiotics administration to the majority of our patients (75%) was due to the inability of currently existing laboratory and radiographic modalities to accurately differentiate bacterial from viral etiologies.
Conclusion
Children with H1N1 influenza virus infection had a wide spectrum of clinical manifestations. Our study confirms that the highest rate of complications was observed in children with bronchial asthma, underlying neurological conditions and lymphopenia. Treatment with antiviral oseltamivir appeared to have no major adverse effects.
